2-Amino-4-benzoyl-1-arylpyrrole-3-carbonitriles react with arylidene malonodinitriles, β-ketoesters and β-diketones to afford pyrrolo[2,3-b]pyridine derivatives.
Introduction
Pyrroles and their fused derivatives represent an important class of heterocyclic compounds due to their diverse biological and pharmaceutical activities [1] [2] [3] [4] .
In the last two decades we were involved in a program aiming to develop new simple routes for the synthesis of heterocyclic compounds of anticipated biological activity to be evaluated as biodegradable agrochemicals [5] [6] [7] [8] .
We have reported the synthesis of a variety of pyrrole, N-substituted pyrrole and fused-pyrrole derivatives of biological interest [9] [10] [11] [12] [13] [14] [15] [16] . Recently some pyrrolo [2,3-b] pyridine derivatives were shown to be effective as inhibitors of tumor necrosis factor alpha [17] . This encouraged us to prepare some new N-substituted pyrrolo-pyridine derivatives for biological evaluation study. The pyrrole derivatives 2a-d (Scheme 1; obtained recently by us) [18] seemed suitable precursors to fulfill this objecttive through exploring the presence of the enaminonitrile moiety [19] as a site of reaction.
Results and Discussion
Pyrrole derivatives 2a-d (Scheme 1; available from enaminone 1 in reaction with aromatic amines) [18] were reacted with the (hetero) arylidenes of malonodinitrile 3a-c to afford yellow to brown colored products.
Based on their elemental analyses as well as mass and spectral data structures 6a-l were assigned to these products. These new compounds are assumed to be formed via nucleophilic addition of the -NH 2 of 2a-d to the activated double bond in 3 to produce firstly the intermediates 4a-l which subsequently undergo cyclization via the active methyne protons to yield intermediates 5a-l, which in role loses HCN to afford the isolable products 6a-l (Scheme 1).
Next, compounds 2a-d were treated with β-ketoesters 7a and 7b to yield pyrrolo-[2,3-b]-pyridine derivatives 9a-h via, most likely, the intermediates 8a-h which were formed by trans amidation followed by an intramolecular addition of the active methylene to the cyano group. Elemental analyses and spectral data were in complete agreement with the proposed structures 9a-h.
Compounds 2a-d also react with β-diketones 10a and 10b to give highly colored products. It is assumed that this third type of cyclocondensation reaction occurred via the intermediates 11a-h which then undergo addition of the active methylene to the CN group to yield the pyrrolo [2,3-b] pyridine derivatives 12a-h. Elemental analyses and spectral data were fully consistent with the proposed structures 12a-h.
Experimental
Melting points were measured on an Electrothermal (9100) apparatus and are uncorrected. IR spectra were recorded as KBr pellets on a Perkin Elmer 1430 spectrophotometer. The 1 H NMR and 13 C NMR spectra were carried out on a Varian Gemini 300 MHz spectrometer in DMSO-d 6 using TMS as internal standard and chemical shifts are expressed in δ ppm values. Assignments were made by correlation of the off-resonance decoupled 13 C-NMR spectra and determination of the 1 H-chemical shifts. Mass spectra were recorded on a Shimadzu GCMS-GB 1000 PX (70 ev). Elemental analyses were carried out at the Micro-analytical Center at Cairo University. 
4-Amino-3-benzoyl-1-(4-chlorophenyl)-6-phenyl-1

Preparation of pyrrolo[2,3-b]pyridines 9a-h:
To a solution of each of the pyrrole derivatives 2a-d (0.01 mol) in dioxane (20 mL) 0.01 mol of β-ketoesters 7a or 7b was added followed by few drops of piperidine catalyst. The reaction mixture was refluxed for 2 h then left to cool overnight. The precipitated solids were collected by filtration and recrystallized from dioxane to afford the title compounds 9a-h. 
Conclusions
A rapid and concise synthesis of three new series of highly functionalized pyrrolo [2,3-b] pyridines was described as occurring with satisfactory to good yields. They were offset by the simplicity of our strategy together with the structural profits gained. The envisaged biological activity of compounds is in progress.
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